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The charge exchange reaction H+ + H2(V) ~ 
H + H2+, where v denotes a vibrationally excited state 
of H2, plays an important role in low-temperature 
tokamak divertor plasmas. Followed by the 
dissociative recombination, e + H2+ ~ H + H, the 
ion-conversion H+ ~ H2+ reaction provides a 
mechanism for volume recombination of divertor 
plasma in the temperature range 0.3 -3 eV [1]. The 
efficiency of this recombination mechanism depends 
on the population of higher vibrational levels of H2, 
since only for v :; 4 the ion-conversion (charge 
exchange) reaction is exothermic. Therefore, for the 
modeling of volume plasma recombination in the 
above mentioned temperature range, the cross 
sections for charge exchange in H+ + H2(V) collisions 
should be known for all V= 0 - 14 vibrational levels 
ofH2. 
Experimental information for the charge 
exchange cross section in H+ + H2(V) collisions at 
low energies exist only for the case of v = 0 state of 
H2 [2]. The corresponding reaction rate coefficient 
in the temperature region below 2-3 eV is smaller 
than 10-10 cm3/s, much too low to provide any impact 
of this reaction on the plasma recombination. We 
have, therefore, undertaken a systematic cross section 
calculation effort to generate the cross sections and 
rate coefficients for all 14 initial vibrational state of 
H2. We have used the Monte Carlo classical 
trajectory surface hoping (TSH) method [3] to 
calculate the charge exchange cross sections in the 
energy range from threshold up to 20 e V. The 
classical dynamic evolution of the system was 
followed along (ab initio calculated) potential energy 
surfaces of the two lowest electronic states, while the 
electronic transition in the region of avoided surface 
crossing was taken into account by using the Landau-
Zener formula. The results of the calculations are 
shown in Fig. I. It should be noted that in the 
energy region below 2-2.5 eV, the contribution of 
the atom exchange process to the total charge 
transfer cross section is significant (20-30%) for the 
low-v state (V < 4 ), and insignificant ( <: 10%) for 
the high-v states. The rate coefficients for this 
reaction (for all v = 0-14 states) have been calculated 
in the temperature range 0.1-5e V. For the v ~ 4 
states, the rate coefficients have values in the range 
358 
10-9 - 11-8 cm3/s in this temperature range, indicating 
the efficiency of this reaction in divertor volume 
plasma recombination. A full account of these 
calculations will be published elsewhere [4]. 
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Fig. I 
Charge exchange cross sections for the 
H+ + H2(V) ~ H + H2+ reaction 
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